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( 2 ) 

1 

mL, 2'Diy.±(D^^(Di5:mm\z:^^f^mi<D^:s.ifm 
t, I -DCDif^L^cDiEmtmmmTRmmizm^K^vmi^m 
t(Dm^,z^n^w, 2 (Dmui'^m ^ ^ti-#-r^tosf^fflit 
w^m^^ <^^zm^^ c t^^mtr^m^^m i isiso 

{g*g.fe±'>X7^A. 20 
^ ± -> X 7^ A „ 

KirlS^^oo^^. mrfBfe^<7)T^^. ti!aB^i=-com^c^^ 

CD i^-rn ti^ r > ^^#fii ii-r^ if 1 ifi^t?^ CSS 

1^.^±>' Xx- A, 



m^W- 10-334278 
2 

xn^Ltztic^mmL^^'^'^^ti^ti^m^^ ^\zmx 
^ct ^^mL-^^m^m i fEi£to(s^.*.&±>'Xx-A, 

^ y.x^^zh^^mt'^^mikmi ium<D{Em'^± 

V X A o 

tif IS ^ ^ (0 ^ ^ t c f ^ ^ - tf tSi^ b CO t i ^ tf ^ A ;fj T 

^tzm^^mmzvt->x . mtzm^p^(D^pr^< ^h-uo 
i^^Lx%±Lrzti<j:>mmi<D'b-^. pf^< th-yj(Dm 

-ritmf-i^t^m^^x, mn'¥'CDM^(Dmvt^^-rB 
mi f s 'fe ^ (7) m ^ { r -r § -1 - tf ^ ^ t B ^ +i ^ A ^ r 

n^(^itm^^'^'t ^ z tx. mm^^cDM^oB^'^ 
m^^zMit^-tt^mmt. 

niiB^Bity'-'^ i,zm':)<Bm^^^ihti-r^mmt.^zi 
imi^mi 5] ^^f3^csbi^m,^nrziEm'^^(Dm^ 

mB^n^(^m^^zn-r ^ zi-'-^f)^ ^cDmTT^mn^ xtit- 
^mn^t, 

^^(Ditm-^'MT.-^ ^ Z tX . miia^^ Oft^(7)7^t^^ 




( 3 

3 

ntiBEBVty'-^izm'D'Km^m^^&tj-r^ zt^^m 

mm^iT-(D'm^izM^ ^ij-'-^fi^ ^(Dm^mm^xti 20 
m^jz^it^it. 

[ 0 0 0 1 ] 30 
[ 0 0 0 2 ] 

^t.^T. mi^u-i ^-i^^mm^z-^ ^tz^^z. ^f^-a-- 

[ 0 0 0 3] 7"1f'l'>{l. giD°D{C^D°Di L TcoiffiM^-^ 

^ i^^ii ' m^E) ^^iJ^ LTff 

T, IllJff^/J^Cfi, (^::^-B^Pp1) 
^ i ^ -5 PpIII ;!)^' ^ ^ , 
[0 0 0 4] - COj^S^fF^6S(7:)Xfifl:fct.^T, 5^-1f<>0 
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^p°d3X hcoflTfcSg;^^'^, ^Ac, -:hX\X. "r^^y 

\z^iL^'mt^^<jyji^\z-h-^\^^Vi^ ^xm^^. Tc^i^fcix^ 

[ 0 0 0 5 ] ^^tS#CD^*^^ffil.iAcf^tf<>CD<5^fj:e 

[ 0 0 0 6 ] ^fz. iS^rti, 3;^7c: (3D) CAD 
(computer-aided design ) ^ Z ^ ^ y ^ ^ T^t^ ^\z 

^^^x. 3 Do^^jifl^y >^ h'^xr=t)fiiffl^nTt.^^, b 

CcT^j^ff^y 7 K r a^iS^CTC (2D) F □ 
o^m^miz 2 D(D7f.^ y^ ^ >^x/W X(Cct;^!^i^^J 

[ 0 0 0 7 ] ^fz. 3 D!^i^(Dmm^mmLrzmm. m 
mm^^p^^mw-u^^^iimLtzs D!^i^<Dmm. 

[ 0 0 0 8 ] i.tzt^'DX. v^^cDmrn-y y b o j^rx 
ti, mmx^^yjjm^f^^^i^:^^=L''-^^zmi^^n. -mo 
(Dmif^m^n^^^xit, ^^i^o^m^x^i'^f^^-t^zt 

\tmmx^^. z<D^oiz. 3 Doitff^y :7 h^xr fc 

i'^(Drzi6(^^^t^m(D^my)^'^^mx^ 0 . mx^mmiz 

[ 0 0 0 9 ] ^^mcDUmit. 3 >lf ^.-^fci: on^^ 

^n^i^m^miz^^^x, mmummx. ^:}}mj:<<^i^ 

(DB^t<Dy ^ :j.]y-'y 3 y n O Z t <DX B ^ y X I. 

t^<D:^m^mmr^ztx^^. 

[0010] 

±y7sy-A(Dmmmx^^. m 1 cd{^*p,^± vxt^a 

5 HA -So 

[0011] idtt.^i^ 3 (g*g^5^com^^^-r^T 
htiB\-k'f-9\zm'^<mi^mm.^&^ti-t^o 

[0012] iRWM^<D^^\t, ^^^cofig^^^M-r 
^ZtX. x:(DBit^^^{Z^it'^it ^ Z tt^X^ . 

m^nn{z:hi'^^ni±<y)^ofimn<D^n^y^iLi^~\- 
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[0013] xti^mwt. ^lAt^, ^^(D^^^^m 

[0 0 14] z<D^ou.i^m^±iyx9-i.iz^n{t. m 
^^izm^m^y)^xti.^ tifz t^. ^ummMiz^^i-^ 

[0 0 15] mrz. !^i^(Dmm(Dmmfz^fvf^<. ^<d 

^i"^^. ^^^CO^WliZ^ D >- ^ U— hT^ Z: ^f)^X 20 

iB^x. mm^iz^^jB^i^^no z t^<^mtf^K> . m 

LT. m^mm^n(Dthf]'i^m^m^^^ z tx. iKms^ 
u^i^a)M'mmm'^!^i^±x^^Lrztf(Dmm^zi'--^ 
izi^mr^ztt^x^^. 

[0016] m^\i. m 1 (Dxti^$^ 1 \t. mi^r^m 

4tiCPU (^^mm'^m) 2 I tP^^^) 2 2iZMit^ 

L. idti^P^ 3 'J 2 2 {c^tEc^L. thti^^^snth 30 
t}-mm:2 4 fc^j^;-r §0 

[0017] 

n^^(Dm^^ Lx^^^^<. mmw^f^^ 3 > ^ ^ - 9 

y j^r iz^n^^i^t^t^iiiz. ^^omnw^^z&i^ 
j:of^mm^^mmx^ti^^t. -.1, mm±f^mm^m 
mx^^. z<Drzi^iz^^^mr^t^m tLxit. :X(d^ou 40 

(2) 3 > t':L- 5^±coiS,^.iM:#{Z^3UT, ^^IMil^O 

^t-xitnm^^mf^mfp^mmx^ ^^m^f)^<x>^ zt 

X ^ ^ , 

(0018] ^^B^j-^f.^-fj:, ^n^y)<i^^-'--^(DB 

i^^i^i^x^ ^m^mitmtLxi^±^mz^. u>e'^ 50 



^t/^-^r^U^ (Virtuaclay) tP^^O ^m^-^^. 

"tLx. zj>\^jL-9±x. {Rm&^f^^mmm<DTiz. 

iKm^±<Dm^<D^it^i^ :2.U-' ht^. m2\t. Z 

[0 0 19] m2^zi5i^x. z}>\^:l — i9 ±<DiKm'^m 
1 1 fc^^-r^/N'-^i- ^7 u-r 1 5 

t^ilg 1 3 f}^'^iKm^m 1 1 (-^J^it^^A;^ 

mmthfi^mi 2f)^^m'M:mm^^^^m^. ^fz. 

[ 0 0 2 0 ] ^yi/x^Niitl. ^Vzy ji^ hmi^zfa 

yy^y^izi6if^mm(DmiiLx^o. ^f-^t^n^z 
'f'Jx.9h\z^m^rirz}^'j-j\'^'mn-r^ztx. m 

[ 0 0 2 1 ] mmmmxfimm. 1 3 ti. ^ u< 

-r 1 5 cofF:?^;^i?^dti:^/-r^^g-r^ 0 . ^]^ti\ 20/ 

[ 0 0 2 2 ] 2 D#-r Y >^x/W Xii. 0iJAti'V 

A'-fxr^ao ^Ac, < >x y;u^ > h iT^p-yti. 
mw^x<Dm^ f^^<Dm^^'^m^z't ^ 3 D&g-t 

[ 0 0 2 3 ] ^Tz. tiXfimm.\t. m^^f. m^y{7^ 
(DV>n)V (gimbal) \zm^^ XtiX ti ^ Xilt ^ 

^jj^tgT^, z<D^ot^tiXf}'^m.\t. t}\i!iti'^m.(Dm. 
[00 24] ^^^^^lt;^. m'^(r)'T7.o h -y y'm 

C A X ^ ) T ^ i.!) CO K ^ ^ > h y X X' U -r 7^)^ 
> X y / > h y n - -7'{i 3 n/z / U - 5^ 
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[ 0 0 2 5 ] /^-^r i^^ (D!^m^ ' ^n^u^m^ 

CO 0 2 6 ] 1^±\Zl^'^^^m^^tLX\t. t^^^. 

z.t2^. -^tt^, mtm^^-r. -D^t^. ^t)i±^. rM-tf 
wKDTxmmr^. ^DM.^&^\z\t. mmmmxti^m. 

n'b(Dmi^\zi^om'M^rz\ttin(Dmm^. m-Mimmih 

[ 0 0 2 7 ] Z(D^^ f^n > ^^ — 9 ±<D/'\~-^ ^ ^ U 

^ 'hiz\tmm^m(DW'mi\:. miE. ^w. m^ait. n^u 
mu^cDmi'f^mB^z'iTvzt^^x^^b. ^iz. 

t< Lxm^^mx-r^m^f^^izm^^ix^^. 

[ 0 0 2 8 ] :^^IISSfBIMco/^'-^r ^ K >-X^ /.{S, 

m?L^i. m 3 tc^T J: ^ A=c :3 > tf ^ - ^ im^^m^ 
m) ^z^omm^n^. mscDmmmm'^mu. cpu 

(^^mm^m) 2 1, ;^^'J22, A:^^^2 3. th 
2 8 J: 0 SlWdg^^nTl^-g), 

[0029] CPU2US, U 2 2 frt§l?^$tl/i:y 

H^-r ^ ^ 'J 2 2 i L Tti. i^^iAf^ R O M (read o 
n I ymemory) , RAM (randosi access meinory) 

[0030] A:^^^23t^. [212 O^iJ ^ A :^ ^ S 

ihfjm^i 2'py'^) >^u^',z^^L. Ox^^^comm 
U ^ (7:)mm(rj thf] ^z m ^ n ^ , 
[ 0 0 3 1] ^§eie^.^e 2 5 ti, es^x^x 

^^S. T^iT'-fX^^S. TcSi^xi'X^? (oiagneto-op 

.:al disk) ^S^r^O. 7' n ^ ^ A ^ x - 5^ ^ ^ 
■r^ - c!:;^^^-Ct ^, ^Ac. f^^ $ tl ^ co f^- 5^ ^ ^ 

[ 0 0 3 2] mi^mm^M^.2 6 ^^Eimm^p^ 2 9 ^ 
Tiij L . X- CO t^. ^ r ^ -t X -r ^ , '^^s^$^mi^2 
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9 tLX\t. p<^'J;^-K, ^ □ tf-T^^ X ^7 , CD 
-ROM (compact disk read only meniory ) . 7^-7^^ 

ig^29fCH. -r — ^ C7){5;5ifc, /\* — ^ -^^ ^ K X -r 

[ 0 0 3 3 ] h^-^i^mmm2 7 \t. LAN (lo 

cal area network) f<S. ^(DjiMOMiE ^ y h U — ^ iz^ 

f^^n. mmizi^oy'-^^^u^^no. mmmmm 
[ 0 0 3 4 ] :k^z. /^-^^ ^ ^mm'r^±xmm 
> ^ ^ ^ ^ -yizmm-t^. ccot;i/zi'u XAfr ct ^1^ 

ft-;^f^fi, :k(D Z'ZXD^m^ZB^m.^nx^^^. H. J. La 
niousin and ff. N. Waggenspack, Jr., "NURBS-Based Fr 
ee-Form Deformations, " IEEE Computer Graphics and 
Applications, II, pp. 5 9-65 . ( I 994) . H. Qin and D. T 
20 erzopoulos, "D-NL'RBS: .\ Ph i s i c s-Ba sed Framework fo 
r Geometric Design " IEEE Transactions on Visualiz 
ation and Computer Graph i c s . Vo 1 . 2, No. I, pp. S5-9 
5, (1996). 

(2) i=^mt.i^om^^mLrzv ^) y I'^y'ji^m^ 
L. ^wmiziii^xi^m^^.W't ^ ti^^m^^(DTx\ 
'^(Dm^^mm-r c<D^m^z'^i^xit. :k<D^m{z 

gBt£$ tlTt^^ A. Rappoport, A. Sheffer and M. Be 

rcovier, "Volume-Preserving Free-FormSolids, " lEE 

E Transactions on Visualization and Computer Graph 
30 ics. Vol. 2. No. 1. pp. 19 -2 7, ( 1 9 96). 

(3) ^^i^cDmm^m^s^ ^miz, ^^mmtzf^fxit 

l^^o A. Varshneyni. F. P. Brooks. Jr. and W. V. Wr 
ight. "Computing Smooth Molecular Surfaces." IEEE 
Computer Graphics and Applications. 9, pp. 19-25, 
(1994). 

(4) A(DmUl:X'^mfk<D^^^i^^^W^^i±^^(D 

40 Mmzic^fLxnmL . f}^^. m9cf)^^o^t}^^thLx , 

:i^co:Sti^(Cie-|£$ tlTl^^o K. Hirota and M. Hirose. 

"Providing Force Feedback in Virtual Environment 
s. " IEEE Computer Graphics and Applications. 9. p 
p. 2 2 -3 9. (19 9 5 ). 

( 5 ) :t y > X ^ K r«1 ;< -y -fe - V -y > ^ =fc 0 . 
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'j7x 7f^^#m 8 \Bl±^m-:Scm, pp. 405-408. (1 99 2). 

(6) iEm^miz^if^^^t^mi^wi^^mL. 

b i t 8^^^(Jff&. pp. 1 32- 1 4 2, (! 9 94). rcD3ti^fC 

[ 0 0 3 5 ] cdT. ¥^mLrzt^Wiit. n-~^^{7i^^ 

[ 0 0 3 7 ] ^ U-f tS, ^J^^/j:^^^^!:^;^^;'.*: 

%^t^E<j^mmmmz^nm.m\. . tL^<r>%^<D^m\z 

[ 0 0 3 8 ] ^^^ftfitg&^fjiiaBl^ilAT^D 

(ZL — -tf c;)ficoiij^;ti: c!f) co Pel fl T . tSSf^^ 30 

T ^>cfc < . %.w<j^^m\\L(Drz^\zm'^uuu^w\i.m^ 

[ 0 0 3 9 ] [ll4ti. /N'-^-t ^7 u-r ^m^T^J^ff^c?:) 

^^X== (x, , X: . X, ) ^^-r^. ^LT, -ecD 

t^^-S. 40 
[ 0 0 4 0] a t)f^iijc0^ 3 2 Ji. ^ (Core) 

(Interaction field ) ^ii ^ ^i^ii > U o 

fl ^ ■ > o TbI crj t§ s fp ^ ^ ^ ^ -9" ^ , b 60 li CO ^ 

■f^^ t>>1^fJO tjCTDvi. ■^'^dXt^^ b r , (?:)x^$-C^ 
■'^\Z^.f)^'^) . 1^ T- o X # $ Te L T c ^ ^ , 
[ 0 0 4 1 ] CC7:)J; ^/Icifi^f^ii 3 i fC^C^-rfi, i: U 

p^m<j:^m(r^^nf)^^'^^^vm<j:>^<i^^n\z'^^-^n^. l 50 




) *#r?^¥ 10-334278 

iO 

fzt^-DX. '^'i:^ti.E(Dn^^mm^m^t\rzmx^'ox 

[ 0 0 4 2 ] ifi^3 1 tCftJOf^ttbtl^Sfl^l^^riMfi 

iLT^^^n. mz. ^\ti. f^ti. gA^±<ti^o7^c 
[ 0 0 4 3 ] m^ii. ^itimtf^tim^^Kizt^D^o 
^m^mKithrctt^x^^. ^rz. ^n^z^nnr^ 

[ 0 0 4 4 ] zn^(DnK{'^miZ^^yJ]^U. m^iZiy 

It. .w.^^^.iuz&mmm3 I ^m^Lx, ^<Dmm^^ 

(Dmn^t. 'Z^^izfiBcx^zj^th^nx . ^mm^ti^. 
[ 0 0 4 5 ] :k{z. m 57)^^m9 ^x^^mbf^y}^^. 

^5(c:fet.^T. i^^P a:>itLm^X= (x, . X: 

X3 ) tL. m^PizM-r^^m^mit^^ h}iAx = 

(Ax, , Ax: . Ax, ) Xmrn-^tl^ h(D 

z(Ditm^mmi^iz^^i&^p (D^mm<Di^Lmx' fi, 
X' = X + A X tc cfc 0 ff^ 5 n^. ^^p f)^^m'r ^ z 

tizj^O. P iz^MLXi^rzi&^Q\t:k(D^ oizl^ 

[ 0 0 4 6] ^r, ^iL'FQ<DisLm^Y = (y. , V: . 

A X ^r^dtC^t^ L T?t 'otl^^^ h ;[/^. h;UA 
Y=Proj (AX. XY) chT^o C£7:)^^h;UAY 

^^p (Df^mizi^^i^^Q(Df^mm(Ditm\t. y' =y 

+ A Y - Y + P r o j (AX. X Y ) tU^. R tC 

[ 0 0 4 7 ] [ii6fi. ^mmi'^iznr ^^'(Dw^ (pi 

asticity/elasticity ) L £7)>;(im ^ L T 

mAitn-^f^'^^. ^ ^ 0 d A e n ^ ^1 ^ ^ p . 

f§AT^^'^ ^^Q i: L . ;^0^ ^ /i^^ij^fJl 0 f^ft^, 
[ 0 0 4 3] 2 -:?c0^T'O4^-uX . Y^fJ^^iE^^PQ 



1 1 

Xi^tzi^^. m^U%m,^ Cr (0<C, <1) 

X. ^^P ^Q- P :^fS]tc c , r ft^i^l^-tt-S), ^ 
tz. i&l^QU. H^/cC^^^Cc (0<Co <1) tL 
P^Q:^rrS]C r rcttif LM^tl, ^(DQ-^P^j 

miz^m-r^. ^m^iz\t. c<Dj^oumwiiz^o^^ 

[ 0 0 4 9 ] mrz. m7\t. ^i^j^gf^fc^-r^^^o^ 
i4 (viscosity ) ^mLrzjEmo^M^^^Lxi.^^. ^ 

i^^tr^. i^i^'Pfi'^Q^p^i^iz r fc\i^m-r^t. 

ii^/c£^gc^ d, (0<do <1) tLX. ^^QfiQ 
-P;^f^i](Cdg r^cit^»l-r^o ^(D^m. n^P(D'P 
^UXUX' (Di^m^Z^WjL , ^1=-Q(D^^V'Y {tY ' (DiiL 

CO 0 5 0 ] iz^LrzJiz>fj.f§'mmi^t\tmiz. m 

zom^h. ±.i^cD^miz^^^mtmmr^mm^no 
f^W]^^ h )i(Dyj\^\tmizfs.^. mscDjzou^'W} 

[0 0 5 1 ] msit. i&^(D^\Bmy)^Lizj:^mm^'?- 

^(DrnWOf^m^ffkLXi.^^, m 8 {Zi6l^X . i^^P(D 

itm^xtL. ^I'rP izt^f^^mmi^^t^^ h }i AX 
figx' \t. X' = X + A X fc^ 0 en^, ^^^p 

[0 0 5 2 ] ^iL^Q<DiiLm^Y tL, X <tY ^^Zm'^ 
XY iznUX h A X ^ S il (C ^ L T f# b -5 ^ 
C^h^U^Proj (AX. XY) cf^o ClcDd:^. ?l 
^^1^' L fC =fc ^ f^i^jScDEif ^ CtransGiiss ion efficie 
ncy ) tLX, ihl^ Q <D^ <7 h Jl ^ . ^ h 

;!/AY=Cr Proj (AX. XY) i f ^ <. L 7^/^' 
I^^P cD^i/j(if4^-5>^^QcD^i^i?i-co{5^tj:. y' 
= Y+ AY = Y+ c.Proj (AX. XY) tfd:^. 

[ 0 0 5 3 ] ^§hiilCD&mm c ; m9 iZ9fkrJ:o 

QWiz^mr ^iFiLi^f)^'^m<mti^\zttt'Dx^.f^iz 
om<mrirzn^it. ^\tmf)^L(D^^^^i,-^^zt^t 

[ 0 0 5 4 ] A'-^-v- u-f ^(g*Bi-i^com^ 
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sr. mmo^mt)mmLrz^^(D^mmf^{zu. j^m 
[ 0 0 5 5 ] &mizy^^^ifu\.^mi¥tLx{t. 

i£M<Di&^(Df^miZ^^^m. < O;5iC0^^^@ 

^Lrz^^mcDn'T'^^m^-^^ r^^m^^-^mn. 

mi}C(D^miz^^^mh%^^n^. ^^(cT^^^tt^ 
10 mi^(Dm^\t. of)^rzri^i^^^^L-tLx. mFifmizn 

[ 0 0 5 6 ] ^fz, m^^^it^itf^i^^ry ^ >^m^z 
<^^^mmi'^h. }km/)^mmLrz^^(D^mmm<D 1 

m^\^. mm^^^ ntzmi^/^^ }[^±x(Dm^izn 
Lxmo mx '^tifzD . ^u~:f^mmi.rz^^z 

[ 0 0 5 7 ] sAc. ii^co^f itcD^fflT, ^m^m^-r 
20 ^ xtiizr^m^E^mLx^^ . Atifj^v^i^m^K) ^i^^ 

^iti^lry ^ y^m^rToJ:oizt'^zthX€^, $ 
btz. ±j&(D^^m-^miiix\ yy ^ >^mizjz^mm 

^ f T o T i: I ^ , 

[ 0 0 5 8 ] >XiZ. Z2 tl^^omf^^t. ^^co^r^liE 

m^^-iz-r ^mr^x . ^"T-cD^^^mi^LrzK^ , 
(T^iEmmm^^^rzo . ^^(Dm'^nnn^mm:Lfzn-r 

-r -5 ziif)<x^^. 
30 [ 0 0 5 9 ] ^fz, i^m&'jumM.^i^mLx . n'f-m^ 

\t. ^i^m^cDm^^^n^^m'^r^rzi^izm^^'hti. 
^mmumw (^^n^) BimB^<DmmymB(Dfz 
ti'^^yT>^t. m,E.iz^ fo ^^jf^^:^ 
^it^it^rz&^izm^^ ^tx^, z(D^ou^m±Aii^f(D 

tzsb^zm^^^ ^n^^Mm^t, y^-yi^^ (finisher) L 

n\tn. ^P^^^z\t. tk^(D{t^j'-9 ^y ^ }i9 y 
40 [ 0 0 6 0 ] ^bic. ^^^t-^zmm-^n^miu^m^^^m 

(Dn=; ^ - 9 m^'^'^r ^ Z tX . />:-5"r ^ U < 

^^^'^r^^i'^^aozthxt^. mA,\t. tm^co 

[ 0 0 6 L] iF^L-T-m€!<Di^t^i%t^m^{'^\t. 

>):(D^o{zLX'ntyn^, 2 -Doy-^^m^^t^^ Ufzm 
50 ^. &{:F4-r . si 1 0 c ^ . f^- 
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[ 0 0 6 2 ] mi oom^^i^X'^t. ^^m^l. r ^ 

m%^ii:^t. zn^izmr^^'FitKlUZM^'D^o 

(Diznbx. mi I om^mr^x^t. ^^m^l. Rti 
i^mLxi^^fznx. -^n ^ <Di^^\tM^' ^ X ^^r^ 

t.>, if^bco^^^, ^^m(D^^\t. :kco^W}mi^^ 

[ 0 0 6 3 ] cn^zMbx. ^^m-^^5^fii-r^J^^ 

^iz^H^n. m^M^m±y)^mmLf^i^<^oiz. 

7z<^m^<^m^m<^^i^iz^(.'^x^m'r^iiLm^m 
^L. M'^f^mwi^^^x^mm^^m^'r^. 
T. mi^±(D^^^m^m-&izmD^^f. ^ti^tKDm 

[ 0 0 6 4 ] z(D^oizm^umi^^iRmn'Fm^izM 
Lxn o c tx. /i-^^ ^ <D9\'W.^^^it-r z 

n'f-m^izMr^r^mo-'DtLx^m^n 

(ci; 0 bn^T:?^ ^(D^m^mm-r^/^y'^tLx 

i^co^^Tt^ . m^m^ziiimr^f^^^-fj^^^^-rmwimn 

CO 0 6 5 ] m^^^^(Difw^^z^^mm^<7^/^-y^ 

mmimmm(DR'm^umiit Lx^<^nx^^^ 
>y u m'&^-r^rB^(D^^mm(Dm^iL^z 
^m.^.^fz^-DX. mmm'^zBim-r ^'Jji^x^ 

. ±.j^(D "Computing Smooth Molecular Surface 

m^^-t^z ^iz-t^, 

[ 0 0 6 6 ] is.m^^<Dm^f)^m^um^^^t^m 
^. n^(Dmnf^^rB^^mf3''-im^n^-mxi^M't ^ 

^^^nxi^< . mm^u^Bxw^mf)^mto^ z t^^ 
A n ii', 't<D^of^^mf)<nu^^n^m^za-fj)i^izm 

[ 0 0 6 7 ] ^rz. iKm-^'i^(Dm^o^mf^m'rz^r^ 
fxf^m<DifWh'^m-9-^ztf)^xt^o Kf'fmfDmm'iZ 
mm'^mf^mtLx\t. n^t-cowi^f^m^c^ b }i , 

( 0 0 6 8 ] Jxi'^m<Dmm'.z-z^mr^ifuyjiitLx\t. 
n'rZ^¥]Lx . t%'Mr ^mf^7)riyt)p.rzttiz^n 

^t'm^^yjiiy)'^ir>^ . ZOi^^, ^^m^. fe^^ft 
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^it^. ^f&x. (^;^) ^ihti't^U^(D^i^mf}^$>^ 
[ 0 0 6 9 ] ^fz. ^'F(D^i^^W}^^ iRmitm 

ft. {Rmm&f<iEf)^^Kf^m^sfW-^^z^hx^. & 
mw-r^z thxt^. 

[ 0 0 7 0 ] :kiz. m I 3/)^^m 2 I ^x^^mLf^f)^ 

10 -yuy^mx^y^o mi SCDi^X^AU, MSlZ^Lfz 

^of^mmmmmm^mi^xmm^ri. xfj'^m23t 

LT. 2 D/ 3 D4^<>T-Y >^7^T^/W X (PD) 4 
1, T^-^^^P-y (DG) 42, iS^V^tlXfj'^m 
(FI) 43^iiA. iiitjmm2 4 tbX . 20/30 

7^Yxyi/-r (OS) 44, y\'-m/":$^ (vb) 4 

5, is^ZJ^tithtimm (FO) 46^iix.^o 
[ 0 0 7 1 ] ^fz, ^ ^ 'J 2 2 ± fC y y K 'iz X 7 

0, 2 D/' 3 o:f -f >7"^ > y^/N'-r xo^5^;i^ (P 

D') 5 1, v^-^^n — ycD^TT'JUCOG') 52. 
20 tlXfj^mcD^y^}]^ (FI' ) 5 3, ^^U — iy 3 >/i 
^)l(D^'f)l (OP' ) 54, '>*xX5^-fi^Xx-AO^ 

(OS' ) 5 5, n-"^^ ^ (D=e^ )V (v 

C' ) 56, 20/3DT'^X7'U'f(D^5^;l/ (O 
S' ) 57, /^^ y'U — '^ (D'^'r )V (VB' ) 58, 4o 
^Uil^timm(D^'f }]^ (FO' ) 5 9 T^i^'^fiS^n^o 

[ 0 0 7 2 ] PD' 5 1 {j:, P 0 4 1 A;^$tiActf 
$g^OP' 54, OS' 57. ^^XIV C 56 f::^ 
X., DO' 52Ei. D G 4 2 b A:^ ^ n/cif O 
P' 54. GS' 55, OS' 57, ^ctt>'VC' 56 
30 fC^A. F I ' 5 3(i. F I 4 Z i)^ ^ Xti ^ tltzm^^ 
OS' 57i3cfc^'VC' 56{CEX.^» ^^c, OP' 5 
4(1, PD' 5 1, DG' 52, :fe=fc6^'GS' 55 7^^ b 
^ r)( o tf |g ^ O S ' 5 7 ^ ^ V C ' 5 6 e ;^ . 
GS' 5 5{i, DG' ^2f}^'^^\fmr>rzm^^O?' 
544oJ;6<OS' 5 7{cE;t^, 

[0073] VC' 56 fi. ^ft 

3><:!:LTfd:, ^^^^ (create) , fe^i^S (discar 
40 d ) . ^ff^ (deformation ) . (fix ) , g^^P^ 

(unfix ) , y;U-7Vt: (group ) , (ud 
group ) , (translate ) , [hI^ (rotate) , X 

— ^U^M (scale ) . ^^^^ (surface generation) 

[0 0 7 4] ^I'r^Bltlt. mtzt^^^^^^-t 

50 r^-r^^tH'^^^-r, 
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[ 0 0 7 5 ] mfz. ^)\^-^<tt\t. 2'D\^±(Di^^m 

^fz. mm. isJ:ZJ^X^~}l^MU. 
[ 0 0 7 6 ] ^Ac. bTIl, y;u-:/fh*5i:j^ 

^» 

[0077] VC' 56 tS, PD' 51, DG' 52, 
F I ' 5 3, ;fe<:i:a^O P ' 5 4 f}^ ^^^Wl-d f^mm^zm 

P ( t s ) = {.... p. ( t , ) 

ai#@0^^(i = 1.2. 3.-..) c0 4»'L^f4g 

P . ( t s ) = [ X . ( t i ) . y . 

Atif)<^'ofzt€(Dmmf)'^t^m'^ti^ztizf^^, s 

Ac, P (ts ) (D^m^mr^m^t. surface 

Q(ts) = {....q, (ts) 
ifSid^^n, -ecoj^^tis u r f a c e (Q ( t s ) ) 

^^^l-;Ufj:3;j^7ccog^^Tt)Oi-r^, gll5li, 
PD4 1C0{^JchDS4 4COiS®CD6^j^^0Tl^^o MA. 
ti', a.-tf;:)?2 Acti3 DcDP D 4 1 $^^f^LT, ^ 
f5^^h;UAx,, (ts ) ch^f5^f^coftffl.^,<75f5^x 

(t, . ) (Dmm^xfj-r^m^^^^^, pda i 30 

Ax',, (ts)=Gain(Ax' 
Z ZX\ G a i nitm^f^m^X^O . Of f s e t 
^^-C^^, Ga i n (7:>r^^ff^ti. m ^JZ ^ D ik isf) ti 
^ ^ , . ( t , , ) h^fz. ( 4 ) ^ fHj fz L T , eg 

m^f?^(Dmmx' ( t , . > (c^m^n'S, 

Ap. (ts)=Ax',, (ti). 
Vi. ix',, (t5,)-p> Cts.) I<r,. 
P. (t.,)ep(t,,) 

Ap, (t, ) (i, g-^T-t^^ilj^^ h;u^^ 

p. (tj , ) ti, ^&stI(7>B#^J t s . 40 

X ' ( t ( - ) /^^'tlSf-^ffii^F^flAoTt.^^ J: 9 
U^^(D^f)<. ^ ^ h ;U A X ' , , ( t s ) cof'^ffl ^^tt 

[0083] vc' 56 ^^bnr-^^^rvu 

u X A {: o Q ^ iij L f- ^ ^ CO t'] ^ ^ h 
Ap. (t, ) (Dm^^. n'rm^p (t, ) ^f^f- 

xPi^.^^. r^J-^i-^^O^i^^i^ P (c, ) ^^St^-S), ^ 
^^^5t^^U-X3>^^ffLT. Surfa 
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^^OP' 54, DS' 57, VB' 58, ^^V^F 
O ' 5 9 IS ^ o 
[0078] SAc, DS' 57 (i. PD' 51, DG' 
52, FI' 53, OP' 54, GS' 55, ^JzZJ^V 
C 5 e^^Sttlkofctf ^trS-:?^^, DS4 4Cil^ 
^^^^-tt. VB' 581^, VC' 5 6 ;:i^^^tt^o Ac 
tf^(::St5€, V B 4 5 ^ 5 -ti", FO' 5 9 H, V 
C' 5 6 7i^b^tt^o Acif ^tcg^'#, F04 6;^^e:^ 

[ 0 0 7 9 ] VC' 5 6{Ci3V^T, ^iJAtf, IS 1 4 (C ?k 
-ri:-3A=i:/K-5=--\'^ U-r^x^UCD^fei^^^P (ts ) 

. p. - . ( t s ) . . . . I ( 1 ) 

( t s ) . z . ( t s ) ] ' ( 2 ) 

( p ( t s ) ) ttm^n^. 
[ 0 0 8 0 ] ^^<DW:^m^Q (ts ) iz-Di^xhwim 
iz . 

. q , • , ( t s ) . . . . } ( 3 ) 

2 D<D-7^ Xf^^COm^. 2 ^:^f^(0^f5fl^ 'J 'y ^7 
©tSc^AcJ^ ^ U ^r-IPlA^i: fC J; 0 ^^^^ 

[ 0 0 8 1 ] ^mmmmt, fc^tt-g)^^ s;uA X 

, d ( t s ) fj'^Xfj^tl^ t. P D ' 5 1 . ;j5^; ^ f; J: 

0. ^nb^^7='>'l/C7:)t«:|?.c7)^{4^^h;UAx',. (t 

s ) iz^m'4-^, 

. (t,))+Offset (4) 
[0082] >XiZ. VC' 56 (S, Ax',, (ts ) t 
X ' , . ( t s , ) ^ ^ ^ ff^ :t ^ U — 3 > e H ff L 

T, ^5^m^p (ts ) ^^mr^. z(Dt^. pd' 

( 5 ) 

[0084] DS' 57 li. Surface (P 

(ts ) ) (Dmmizm':St . ^a^^^y-y^-j^^-^^ 

^fitL, DS4 4C0il©{C^^-r'6„ !1115T-{i, B^^J 
t, . fZ^oit ^fi^m^ P (ts . ) (Dff0:i;^^'^$nT 
^^^i)^. ^l^m%P (ts ) C0fF^1^=bf^t^{C LT^7K$ 

[0085] [116 1^. DG42±C^^J$nAc 

V B 4 5 cO0iJ L r (.^^o VB' 58li, VC' 56 
^b^^#5%P (ts ) (T^ti^^^^ttf)? 0 , DG' 5 2 

b ^ X CO ^ vt ^ k i= @ CD V B 4 5 (7) (5 ^ CO 
f^m^fl X ' . , ( t . ) ^^{t5z^3 C C -C, k = 1 . 
2. 3. 4. 5. 6. 7. S. 9. 10-^^0. k = 

1. 2. 3. 4. 5 (i^^co&mc^^? ^tlAc V B 4 5 
il^^fct^L. k = 6. 7. S. 9. I 0 ii^^co^ftf-^ 
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V, ( t s ) =V, (£i I p. 
V i , I Pi ( t s ) - X ' , ( t s ) I < r , . 

Pi (ts)eP(ts) 

dce, ip, (t, ) - x'^,., (ts ) \ \t. Pi 
(ts ) iix',,.. (t3 ) (Dmm^^L. 2:i f^. t 

, ) ts. ^^^ch V B 4 5 COfSig&^/ifigiCDrs^COgifli 
i^Jf^tiH^Cct 0 btl^, ^7t. x' (ts ) 

B 4 5 C0<^j.(COl.^T. V, (ts ) ^'^ifW-'^tl. ^(Dm 

<DV B 4 5 \Z'::>i^x\tv , (ts) tiOtrlS^^n^o 
[ 0 0 8 6 ] bTfhm^nfciii;]x-5' V 
, (ts ) B 4 5 iz^ti^nx . -^ti^mwi^ 

■tt^. ZCD^'bf^VB' 5 8fCct:nH\ fHStt tc i5 1.^ 
F , ( t s ) = F . ( Z I i p , 
Vi, IPi (ts)-x',., (ts) l<r,. 
P, (ts)ep(ts) 

ZZX. F, (ts ) ti, =&^^ch->*>/\';U4 8 CO{g*E 

rc, x' (ts ) ^'t^rn^co^^c7)t§5f^ffl^f^ 

iZX-oX^^ ^ Ui^' y 4 S (D^iZ-D^^X , F 

* (ts ) 7)^i\-W^tl. -^CD^CDzyy/^JU 4 S iZ-D^^X 

F, ( t i ) ts 0 fcis^^n^, 

C 0 0 8 8 ] Zo LXaW^tirztlT'-^ F , (ts ) 

ts, V >/\'jU4 8 tctti:^$nr, ti^ttr :^ c 

CO J; 7^=*: F O ' 5 9f-J:ntS*, {KmW^iZ^l^X. 

mi'^izif-':>xw^mLfz^L^\zminrzm9c(D^^zKtif)<m 

Ap. (ts)=x',,.,(ts 
Vi, Ix',,(ts)-P, (ts,) l<r,. 
p, (t>,)ep(tsi) 

crrts. x' (ts ) y)mKf^mmp^izx-ox 

^of^^^(D^f)^. ^ilj^^hJUAp. (ts ) tCfilco 

AP. (ts){S, X'.,..(ts)^x'w..(t 

5 . ^ (Dm^tLX^A^^tl^. 

[ 0 0 9 1] V c ' 5 6 ts, '-bnrz^mr 

Ap, (ts ) (t:*^^^. ^^m^P (ts , ) ^^ic 

fx^.^"^. Jif^i^Ot^^marP (t. ) ^ 
'C. U - V 3 > ^Hff L S u r f a 

ce (P (t. ) ) $i0^L. 'to:)mm^ihti-t ^ . 
[0092] DS' 57 ts. Surface (P 
( t . ) ) > x ' , , , ( t , ) COj-^iJ C^-T)-^, 

-\*:7U't'c:#^ooy^-7^-y^T^-$^^^'?tL, DS4 4 



1 0 

18 



3 3 4 2 7 8 



( t 



m 10 



) - X ' . ( t s ) i ) . ( 6 ) 

mr^ztf)^x^^. 

[0087] :k^Z. !lI17tS, FI43<hF046^^ 

t2^f]Amtimm(Dm^^Lxi^^. fo' 59ts, v 

C 5 6 7i^6;fe^m^P (ts ) CDfi^^^tt^O. F 

I' 5 3^^<^'ev')i<Dn^iz^^f^kmE<Dmmmm 
x' (ts ) x' r.. (ts ) ts, 

Xa!,t)'mm4 7 <Di^>/^}l 4 S(Di^Lm.^^L. k=l, 
2. 3, 4. 5 tS&^(D^J^^t::^j^; L , k = 6, 7. 
8. 9. 1 0 tS:&^<D&lttcMJ^-r^, ^LT. -eflb 
cotfi^tcSo'^, ^|gcF, (ts) 



)-x',., (ts)l), (7) 
[0089] :k\Z, [318 ts, DG42 (7) ^ ^ L T I. ^ 

DG4 2 ±tcts, ^^coitm-t>^^^m,'^^nx^ 
0, k #@co-fe>-?tcoiigj^f^ts, X,, , (ts ) tm 
m^ti^. cco^^, k (Dfio±[jgts-fe >if ofitfctc^ 

1^:; LTr^56 en^o DG' 52tS, DG 4 2 7i^^^^f^ 
B#^j{C:fotta X,.. , (ts ) cotf ^^^ttlX^ 

(4) ^tmm^zLx . ^ti^^'Ey' )i'(Di^^(Dmmm 

^x',... (ts ) iZ^mL. VC' 56i:DS' 57 

{zmto 

[0090] :k^Z, VC' 56 ts, x' 
.... ( t s , ) . X ' . ( t s ) fzS-3'^^ff$^^ U 

30 - y 3 y^mntx . ihi^m^p (ts ) ^^m-r^. 

Z<Dt^. DG' 5 2<DAfl^m^tLX. '^(DJi^r^ 



( t 



20 



) - X ' . ( t s , ) 

cons tC^Tnf^ 

^m^ p ( t s . 

t s tl i5 tt ^ ^ 

xm^^n^. 

[ 0 0 9 3] tz 

40 ^xfj-t^m^^ 

m 4 7;5^6k#@ 

( t s ) ts, [M 1 
4 8 cof4®€ 
tz^Di^r c n 
iRtf t: L r. ^ 
s . ) . f ' . . 

[ 0 0 9 4] (I 
50 . . ( t . ) . 



( 8 ) 

o ^ 1 8 T'tS, t s , tc4otS^^ 

) t^om^^^^^tix^^^y)^. 
li^p (ts ) <t^(DfBi)thmmizL 

, Ell9tS, flXt!t!it}'^m4 7 f}^'^tl 
t TC^§„ F I ' 5 3 ts. tl\tht}'^ 

(Dmmmmxt., i t ^ . ) t. xti 
f . . . , ( t s , ) ^^ttrz^3 X , . . 

7>:fffltifC. fjA^lTmm4 7(Dy> 
a L . f . , . » ( t . . ) ts , ^(Dit^ 
fztj ^n^. F \ ' S 3\t. ( 4 ) ^ 
ri^^^^)l<Dm:^(DRx' f ( t 
( t , ) tr^^ L . V C ' 5 6 tCrt 



V C ' 5 6 ts , X ' 
t ' ..its ) {: 
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:i<Dtt. FI' 53 (DXtl^m^t LX. '^kCO^ 

Api (ts)=Displacem 
V i . I X ' . ( t ) - Pi ( t ) I < 
r 1 . 

Pi (ts-,)ep(ts.,) 

h A Pi t 5 ) Ji, f ' i . ( t s - , ) 10 
^ t-r^mW^D i s p I ac emen t iZ^DifW-^tl 
DisplacementcoH^ff^ti. I^i^fc.^ 0 

[0095] >XiZ. VC 56 tl. ^56 ^nAc^J^T;!/ 

APi (ts ) (D^m^. ^IT^^P (ts-. ) ife^^tc 

SBl^^-tt, l^f^f^CD^^^-^ P (ts ) ^^J5£f^, 

LX. f^m^f^yt^U-i^ 3 y^mni^X , Surfa 
c e ( P ( t s ) ) ^^f^ L . Tr(Dmm^ihf]-r D 
S'57{t, Surface (P(ts)) CO tt^ (3 S 20 

DS4 4C0ili®fC^^1-^o 

C 0 0 9 6 ] mzou. o s 4 4 (Dmm^zm^^ 

ntz^^ly-'^ 3 >/^^)l'^^LX^^^. OP' 5 4 fC 

it. VC' 5 6 ;:i^'f#o Ti.^'S u- v 3 >. 'y-;^. 

[ 0 0 9 7 ] 2 0 COMSfCti, :t^l/->-3>>L 
T. CREATE, DISCARD. BIGGER. S 30 
M A L L E R , GROUP. U N G R O U P . T R A N 
SLATE, R O T A T E ifCT)^ g n. y - 

)ltLX. M A R K E R i F I N I S H E R Oil g?)^'^ 
^^n, /^^ 9 t LX . AFFECT. UNAFF 

Group(P(t,, ).Q(ts., 
=(P(ts).Q(t,)}. 

P(ts)=P(ts.).Q(ts)=Q(ts.,) 

ZZX. Groupii. ^nAc^l^m^^y^U-y 
fb-r^ill^^T;^ 0, i/^U-T'iP (t, ) . Q 
(ts ) } coti^^fKi. VC' 5 6 (CtB:^ ^fl-So C^iU 40 

f^. ni^m^p (ts ) <hQ (ts ) \t i ^^(DmifnM 

UnGroup({P(t,,),Q 
=P(t,).Q(ts). 
P(ts)=P(t,,).Q(ts)=Q(ts,) 
r-TT, b'nGroLipti. 4 A b n Ac ^ Jl- - 7' ^ 

(ts ) . Q (ts ) (T^mm^t, VC' 56{CtB:^^n 

^, znij^m. ^i^m^^p (i. ) to it, ) 

Translate ({. . . . p. 
= (.... p, ( t .).-.. } 




) ^m^^ 10-334278 

20 

ent(f'...,(ts..)). (9) 
ECT. ELASTICITY, ^cfctXVISCOSI 

[0098] CREATE fi, DISCARD, BIG 
GER. SMALLER, GROUP. UiVGROU 
P, TRANSLATE, ROTATE tl, ^tl-^'tl, 

(DO-^. TRANSLATEiROTATEfC'Z^t.^T 

it. ^ti^'n. ^iicor^# <i:[Hi^$ScDr^^ t>B^^^ ti 

[ 0 0 9 9 ] ^fc, AFFECTti, ^^^(^tgSf^ffi^ 
(D^mr, t't<Di±m<Dm^izmi^^tl. UNAFFE 
CT\t. ^T-<D^(D^m r c t't(D^m(Dt^^izm^^^ 
n^. ELASTIC ITYiVISCOSITYti. 

§ f B 7K ^ ^ T o 

[0 100] :r-^y)^P D 4 I ^fzltD G 4 2 ^m^-^X 
m^'^mit-^^'t. OP' 54(i. PD' 5l;t»^bx' 
.0 ( t , , ) ^^ttfX 0. DG' 52;^ibx',, , (t 
s-,) ^^ifWL^o ^LT, x' (ts , ) ^rz\t 
x',,.* (ts , ) 7!?^ iM®i:CDl^Tn;^iOilg{C^=ffc; 
f ^Pl^p^tc^^;!)^^: o L. -e CO S g ;!)U ^ -ft! 

coi^, 'i^^^izmux. VC' 5 6 {c$a^^fifefit"-6, 
[0101] A ti'. GROUP > , O 

P' 5 4{t. m'^^tltzi&'rm^P (ts , ) , Q (t 
s , ) cOtffS^VC' 5 6^b^tt^0, ;^C7)J: ^ 

^ ^ f f ^ o 

) ) 

(10) 

[0 10 2] ^fz. UNG ROU P;)^^i^^n^ch, O 

p ' 5 4 (i, m-^^tifz^ji'-y { p ( t s , ) . Q 

(ts , ) } com^^VC' 5 6 Tli^biiitt^ 0 . ;j!:coi: 
( t s , ) } ) 

(11) 

[0 10 3] mrz. T R A X S L A T E ;^i?fi^ ^ 

c^. OP' 54{i, mm^nrz^m^^ h }i X- ',z^^ 

W.m^^-^i' - -> 3 XDUn^ . VC' 56{iSc^lt-^, 
cn€:^-it-r, VC' 5 5 id;, ^XcOct ^ ^ fT o 

( t ,.)....}. X ) 

(12) 
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Pi ( t s ) == p , ( t s ^ . ) + X c 

[0 10 4] ^fz. R OT AT E;:i^'ft^$n-S» O 

Rotate ({. ...p, (ts 
= P, ( t s ) . - . . } 

Pi (ts)=R((i)c)p. (ts-.) 
ZCX'. Rotateti. ^^^co{igj^^ p , ( t 

R (0c ) ^mw-t^mwFT^^. 10 

[0105] ^fz. B I G G E R ^ Ac S M A L L E R 

Scale ({. ...Pi (tsi 
-{.... Pi ( t ,).... } 
Pi (ts)=diag(c)Pi (ts-,) 
CCT. ScaletS, ^^^^(Dfig^^ p 

^t^lT^^Jd i ag (c) ^^^-r-S)?!^^!?^^, 
[0106] :kiz. m 2 1 \t. B y^n^)i 

§o w(7:tittg^ffjffl-r^ii^, :x--9-'{lD G 4 2 20 

S' 5 5{i, DG' 5 2 6 ^ir >'t^<Dfi@(D®^tf IS 
{ . . . . X ' , , . , ( t s : ) , X ' 

^ ( 1 5 ,),... } ^^ttrxfo. ^<r>m^f)^^'^ 

[0 10 7] v'x X5^-v/^5^->Ei. -''^^m^{Z^\-f 
jLX^^/i9->U^. m 2 0 {Z^Lfz^ MZzL-mE 30 

fc^ji^:;T^/N'^- >;:i^'ffilc$ n^, gs' 5 5 it. zti 

^ (D zy X ^ ^ ^ — > ^ ^ f}^ Cib'T- 9 t LX^t^ 

Lx^D. x.7.^^r -> txt]^nfzmmmm<D 

[0 10 8] ^^w^^'-'^f^iJ^:^±T^n^i^ ^(Dz^jlt. 

^coJlgco^a^^O P ' 5 4 iz^m-r^. ^fz. ^ 
CD vx 7. 5^ -t- c7)^.^^ D s ' oTiz^mt^o rn^g 
itT, DS' 5 7{i. ^tic;-r^->'xx^^coii^^D s 

44C7)tlS{C^?nt"^o 40 
[0L0 9] Z(7)^o'iZ. ^H^f^HlCO/N'-^^-V^U-f 

c AD^ 3 D y ^ ^ xf:^y<Dmmyjj^^ . cfcOd 
^ 7, l"i 7)< — it ^ ri-D -D ^ 01 X . — 7^ r ^ U -r 
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P' 5 4{i, ft^^n^clHl^^^ (i)c iz^^m^:t 

^ u- 3 >cDiiff ^> vc' 5 6 {ci^^-r-5)c cn^ 

^ttr. VC' 5 6ti, ;^(;)J:e>/=i:jI#^fT^, 



(13) 

f)H^^^ti^ OP' 5 4fS. t^^^n;^c^^^ 
c (Cct^X^r — — >co^ff VC' 

5 6{ci5^m-r^o c^^^ttr, vc 5 6ts, ;j55:co^ 

)....}. c) 

(14) 

[0 110] mfz. i^±(D^oumf^^^mmL . 
ti.m^mm^iz^^'t ^mm^. ^^^^cosd cad^ 

[0111] ;^fc . 1122;)^b^78 ^ Tr^#BS b f^f)^ 

t"^o J^TTti. ^Xt^AcDV 7 K -i^xT^. ^ 7' v x 
^ h^gfpjX'n ^'^ ^ > i^'fc =^ 0 ^^t* § ^0<h L . Ell 
3(OPD' 51. DG' 52, FI' 53, OP' 5 
4, GS' 55, VC' 56, DS' 57, VB' 5 
8, ^5j;a'FO' 5 9<D^tl^'tHzMmr^:ty'>'jL9 

[0 112] !gI2 2tS, Z(D^oU/^ — ^^^U-^yys 
y^l^^ziin^—^^U^m(Dyn — ^^—hX^^. > 
XT-Ati, gifj^n^i, ^-r, ;< ^ 'J 2 2 ±fCi3{.^T 
&:t y V X ^ K ^leii; L , ^tl b ^ ^ -y -tr- i^'^ 
^ (t:) si fc f ^ ( X S 1 ) o ^ L T , :t y x ^ 

T'S 2 ) . 

[0 1 1 3 ] ^ y^ iy JL {7 h 7)< -y-t - iy' ^ L fz^^ 

3) . ^y'iy h<D^%^m^wmLx (x^-y^s 

4) , yxy^Amj(Dm^t)<Ati^tirzy)^^of)^^n^ 

(XT^-y^Sb) . ^(Dmfrkfj^fHiftl^I, "ctlfi^A 

f]^ti^^X7sT--jys 2i;x^(Dmm^'ny. ^fz, x 

7^ -y 7* S 2 4o T . i:' CO 7f :/ X ^ h t> ^ -y -fe - V ^ 
[0114] m2 3{t. :tyri^jL^hmiZ^if^>^yt 

-y'com^mm^<Dy o-T-^— hx^^^ mmmo:):t 

y vx ^ h fi, ;< y -y K ^?T'^|^$I*r a ;< -y -c:- i/'^ie 
i^Lfcf^ (Xx-'V^S I 1) . f#^t^Hl>/1c^ (XT--y 
y S i 2 ) , 

[01 15] ^fz, ^ ft f^ij CO 7f y V X ^ h . -y -C - 
^ ^ ft T i= ( X -y y 3 2 1 ) , m ^ ^ tl /-- y V 
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[P D ' >>V C ' ] 
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c 0 1 16] mmm^-f^^ji^ h t^mm^^i^ jlc^ n 



>> V c 
>>D S 

>>vc 
>>vc 
>>o P 

>>D S 



] 



[F I 
[O P 
[G S 
[ V c 



[D G 
[D G 
[F I 
[OP 
[G S 
[ V C 

^(D^Zfi^ju^ht. 1I1300PD4 1, DG42. F 
143, DS44, VB45. ^5J:2>'F046{S, jy.T 

[0 1 1 7] m2 4\t. PD4 lc7)iljf^7D-5"-\'-h 
-C^^o PD4 Ui, :i-1f tCj^ft^n^ C i:-C®if^$ 

r^^L (X^-yyS3 1) , i^f^s^ft^fc^^-r^ 

(X7^'yyS32) o -eUT. ^c?) ft ^^PD' 51 
\^tiLX (X7"'yyS3 3) , (^li ft ?^ ^ O t*c.^ t^j: 
^ ( X 7^ v y S 3 4 ) o 

[01 18] !I125E^, DG42<7:)i^jft7D-^r-h 

T^-g), DG4 2ts. a-if cD^fc^^^nr^ft^n 
^ ci-ci^f^^r^^t (x^-yys4i) , ^-tr>-y-co 

fi^O^Mb^ff ^fC^^i^-r ^ (X^'y7^S4 2) o 
T, ^coff^eOG' 5 2(Ctti:^jLT (XT-'yyS4 
3) , '^kCD^itn-^CDitm-AZt^^ (X7"-yyS44) <. 
[0ll9][gI26ti. FI43<75i^lf'^'7D-^r-h 
T^^, F I 4 3tS, a-1f CDfi5fe(C^^;^nTjif'^^ 

n^Cchri/jft^r^^r^L (x^^-yT/ss i) . m^tcofi 

^C0^ft:^ft^{C^^M-r§ (X^'yX'S5 2) , 
T, ^CDft^^FI' ^ Z^ZlhfjLX (X7"'y:/S5 
3 ) , CD ft f.^ t> CO fC ( X 7^ -y y S 5 4 ) , 

[Ol20][Hl2 7{i, PD' 5ic;:)i;jft7a-^^- 
hT^^o PD' 5 1ti. P D 4 1 ^ ^ (Dft^^^ttfX 

o Tiijft^^^tB L (xx-y^se 1) , m^(Dmi)^'^? 

'y y S 6 2 ) , P D ' S I aj{^nt.m%W<t. mA.\^. 

[0121] ;^{c, p D ' 51 (Dinm.m^^'^mi. (x 

7^'yX*S6 3) , ;< -y-tr-v-'CO^n^fe^^^f ^ (Xy^-y 
X'S64) . 5ti5t;:?^VC' 56C0i^^{l. figJt-^^Sil^ 
^'^S^VC' 5 6 fZttr^ ^ -y t:-->'^ LTtti:^ L (X 
T--yyS65) . PD41;)^ b CO ft ^ ?^ ^ 0 1;*; fi| (C ;'ci: ^ 
( 7. 7^ y y 5 6 6 ) 0 ^tz. '^7tf)'^0? ' 5 4 coi^^ 

ft. \tLm.mWit^^^^^o p ' 5 4 {rttr-^ ;< •y-t-'>' 

c L r f±i -/3 L ( X -r -y y S 6 7 ) . m ^ \^ <D mW-AZ 



[PD'>>OP']. [PD'>>DS'] 
[DG'>>OP']. [DG'>>GS'] 



>>D S ' ] . 
>>D S ' ] . 
>>D S ' ] . 

>> V B ' ] . [ V C' >> F O ' ] 
c ^(X7=--yyS66), 

[0 122] {§128 ti, DG' 6 2 (DWii^y a — ^ r — 
hXab^. DG' 52fi. D G 4 2 f}^ ^ (D iW ^ ^ ^^fWi 
-oXWli'^^m^L (X^>yyS7 1) , ft^COfI;^ibD 

G' 5 2 co-t >-^tcofigcn^^*^5i^ra (X7=-'yy 
S7 2) , DG' 5 2 (Di^l:mt^^m\t. mpi^t. mi 
s (Ditummmx ' ,,.,ch, mm-r^2'D(DmMrB^(D^' 

[0 12 3] ;j^f;. DG' 5 2 {Di^mmm^wmL (x 

7"-yyS7 3) , y-t-'zy<D^^^m^r^ ( X 5" -y 
yS74) , 5u^;:^^'VC' 5 6(Dm^\t. ligtf^Si:^ 
^»^VC' 5 6 fC^r 5 ^ -y-tr-f/ ch LTm:/7 L (X 
7"-yyS7 5) . D G 4 2 f)^'^(Dm^^i^t><D^mJzU^ 

i^T- y y S 7 6) , Sf-, ^$t7:?^'OP' 54(3^if^ 
(1, ^tf ^ii^^^M^O P ' 5 4 (C^-r^ ;< -y-fe- V 
i L T dti L ( X 5^ -y y S 7 7 ) . ft ^ ?# CD ^ (C 
^ ( X 7^ -y y S 7 6 ) o 
30 [0124] m2 9 It. F I ' 53co©;ft-7n-^r- 
Fl' 53 fi. F I 4 3 b cDff ^^^ttlZ 

'Dxmi'^^m^L (X X- -y y s 8 1 ) , m^(Dm^^ <h F 

I' 5 3 cofi^i $n7ti:;^^5g5tT^ ( X -y x' S 
82) , FI' 5 3 (DitLm^if]\t. M^^t. ^19C0fi 

[0 12 5] ;^tC. F I ' 5 3(Ditcmmm^mmL (X 
7"-yyS8 3) , P< -y -t- x(Z)5u^^5i^-r ^ ( X 7" -y 

x's84) , 5e^7:?^'vc' secDm'^it. itmrnm^ttj 

mm^V C S 6 iznr^ y-t-i^ tLXthtl L (X 
40 y S S 5) . F I 4 3 7)^^<Dm^'i^-^<DiitmJZti.^ 
(Xx-yyS86) o ^/i. 5u^^'0P' 54CDif^ 
ti. {3:Si^^<h:^t^^^0 P ' 5 4 tc^t-r ^ / -y ir- V 
tLX^-JlL (Xx-yyS8 7) . ft ^ ^# ^ CO (c 7^^ 
§ (Xf--yyS86) , 

[0 126] [gI30ti. OP' 54C0fjftxn-^-v- 
hXib^. OP' 54 !1, DS44001i®fC^.T^$nf- 
:t ^ - •> 3 > ^< ^ )l (OP) ;)*bA;^7^n'g>-r^>h- 
^^:trt;t (;^-r'y-7'S9 i) . ^tic^^'a-t^ft 

(>;xyyS9 2) , -e-LT, OP' 54;^>^'^V 
50 C' 5 6 fl ttr ^ l^f^ ^ V -t- <ii L r V C ' 5 6 (C 
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[0127] (g!31li. VC' 5 6 C0fjf^:7 p-^^- 
hTT^^, VC' 56ti. PD' 51. DC 52. F 
I' 5 3. ^fzitOP' 3 4f)^<b(D^ yiz-i^^^i-^WL 

(Xt^ -y 1 0 2 ) o ^mmi^^^WiL (Xt^ 

(Xf^-y^SlOS), 

CO 1 2 8] ^^5^£75{5^^M^ L. (x^-y:/s 

10 6), mnmifki^^m^-t^ (x^-y^s i o 

IS) ^MWfL (X^^-y yS 1 0 8 ) . ^<Z)^®tf^^D 
S' o 7 izn-t^ y't-i^tLXd!,tir^ (7.9- 
SI 09) o mrz. Kf^m^VB' 5 S ^fcltF O' 5 
P'. - P, +Ap. 

P " , = I ( p ' . ; p ' , . . 



-rr, ( 1 6 ) ^co:&i2{if5S! p ' . ^mmr^mw 

V , ' ' ' ' = p " , - p , * ' ' ' 



^Lx. m^p" 



<h . m ^ P " ' ' ' CO ^ ^ a: ^ V , ' ' " (C J: 0 

^^^-r ^ (XT^-y^s 1 26) . m 3 4 (Dm 

^, fe^ 6 2 7)mih-9 ^ Z tX . m3 5 (C^K^ tX-Sct -5 
[0 13 3] m3 5IC^(.^T. ^^cORti^ifimJCD^^ 

zzx, n'F 6 2 y}^m-9^m^ p " ^^^^Litr 
^t. ^"t- 6 2 izmmLx(.^^ 2 m(Dm^f)^s m^p 

Ap, =1. F (v, " 

= a,,PROJ,. 
0 < a, , < 1 

A b . ■ ' =1 B ( V , ' * ' ■ 
= S i3 . . P R O J , 
- 1 < < >5 < 0 

r r ^ . p R o ; ( V ' ) ;i , p * t d 
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9 izMf^ yiz-i^ tLXthf]L (X^^-y^Sll 
0) . :k<Dy^ y±-z^W^(D^mtU^ i^^^y/Si 

1 1) o 

[0 12 9] m 3 2 :h^lSm 3 3 it. ^3lCDX7^'y7' 
S102, S103. S104. S105,^J:O^S1 
0 6 lCi3tt^iS!l5i(DX a-^^- KT ^a^T^i^^^^ 
^tl^i:. VC' 5 6 t^. /N'-5^ A- ^ U-r 

^^co^r, PD' 51, DG' 52, FI' 53. ^ 
fzitOP' 5 4{ZJzfOm,m^f^^tl^nT'a)U^m^P 
10 ^^^L. P'" fc^^n^ ^i^i^(^)fi^^ p , 

ch-r^ (1132. XT-«y ysi2i) , ^j^t^. m 

3 4iZ7fk-rj:o f^^'¥-M'^iZ:hi^X . ^mi'^m 6 1 ^'A 
[0 1 3 0] ;^fC. mm^^k^ I t^^ (X^-y^S 

122) . m^p" " i^o:)^^^izMr^f^mifm 



>^J^^fC J: 0 ff^-r ^ (X5^^yyS 1 2 3) o 

(15) 

xmm^n^^. mmm(Ditm9" , ^^^r^ ix9-y 

20 T'S 1 2 4 ) . 

. . , p ' , . . 

P '.*-.,. ) (16) 

mux. '^(D^^f}<^ 0 ^l^^l^hoy (Wlfi^'Jc 0 fil ^ 
(D) ^Z^(Dmm^ (^^^-^^ C tiZ-^ llI34CDli^ 

it. m^p"" iz^^ti^iFk^cD^it 1 mrz^f/-^<Dx. 
mm(D'Z^mitu< . p". =p'. tr^^. 

[0 132] >XiZ. M^P'' " (D^m^<D^m^^ h 
;i'v. ^'.x^iz^omm-r^ (x^'yysi2 

5 ) , 

30 

(17) 

iznft^r^'^^mL 2\z^mti^ztizu^. ^y^T 

f^f^fC. ^i^^Lk (k=l. 2. 3. 4. 5) (D^^ 

itm-B^p'' " iz^^ti^. 
[0 I 3 4] m^p'*' cog-i:ii^(Dt§5:f^ffli^<^ 
, t. traz^^Mt^m^p'' " <D'^^(DmKf^ 



4 0 -5 ( ^ 3 3 . X 7^ -y :7' S 1 2 7 ) 



( V, 



( V. 



(18) 



(19) 



M m It I t: '0 i' 9y \Z ^ \ ^ h (D t T ^ , 

io [ 0 1 3 5 ] :x ;c . m a- p ' o ^fiV ^f}^ b m ^ P 
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p' ' 'i =p"i +Ab'i 

[0 1 36] ^{C, ^^P'*"" F*9CO#fei^cD^^6^j;^.c 
p''''i=I(p'''i : 
P ' ' ' i • . 



LT. p ' 



iiLmy)m^Lrzf)^i:of}^^m^ (XT-y^s i 3 i) . 

T (X7=-'yyS132) . XT-'yySl23 JL^I^O^S[lii 

[0137] 0iJAtf . m^^U^m^Z^D . H! 3 6 tC^ 
Tct-pC L 4 CD 2 -DCD^S^ 6 3 , 6 4 L 

fztr^. Z(Dt^. VC' 5 6 ti^^H^^r^-r -5>7"ci6 
(C. EI 3 7 fc^Tci: ^ fc, cnbC0^^ 6 3, 6 4 co^ 

[0138] fe^ 6 30f5SCD^^:^&{ie4r^Abn 
rc:-rtS. )liZ3c0^^65, 66. 64, 6 7 f)^ 

^-^^^ 6 8 (c J: 0 . ^mi^Lm^^^-r^. zol 
T, [1 3 8 fziK-r J; o (3. ^^^ofi^^'si^^n^, 
^39 ti. msicDT.T'yy'sioi iz^n^m^m-^ 

m^^n^t. VC 56fi, ^r. n 4 o fc^j^-Tcfc ^ 
(3, iii^m^±i^^Wiomts yy'u y ^ X (mi^) i 

l^ft^t-^ (Xt^v^S 1 4 I) o ^LT, &^^CD 
f • -y y S 1 4 2 ) o 

[0 13 9] ^-^■^titz^m^m.^Li.x . 

^^[at?¥^ro1^ff^T^ (XT^-yy'S 1 4 3) , ^4 

a i"^^ b (7:)i^^ a & b i: . a i ^ c CO ^ ^ a & 

ci. i^^^d iOl^^ a & d CO 3 •::'CO^®{-=t: 0 

[0 14 0] ^Jk\Z. ^I^^^St^fi^^tS^^f^ (Xx- 
V 7'S 1 4 4 ) , £bSi:ti, Sra1(^<?5,'^.c7Df£:tcogIi53^m 
^'^'^t^^f\^(D{h%^x^^:^ . dh^^iti. ^rH^p^(7:),c& 

't<Ty^^9t^'k^Z^^tl^Lh^o^n^\^'^. Lrzf)^r> 
i^ts^'h(D{hm^<7:>z txh^. 

[0 1 4 1 ] Hi 4 1 f I t ^ tiZ ^ a ^ a O [5 a 7 2 
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(2 0) 

P' ' ' ' I ^^^-r^ (Xx'y>^S129) , 

p ' ' ' 1 p ' ' ' i - 1 , 

. - - P ) (21) 

\t. ¥®a&b, a&c. a&d, ^^XSl^y^U y ^ 

10 X 7 1 coastc J: 0 ^^^n^o i^^itcLT. ft^co^^ 
^stffi^t), HI 4 2 fr^-r=t (-^^$n§o 

[0 14 2] ^^^;;i^*^^1^^fe^^;^^<h'3;i^^#il^ 
•r^ (X^^-yT'S 14 5), ZZX\t. ^^ft^^l^O 

£0*^^, m'^ \ <D7.^y-fS I 0 S(D^W{Z^flLX 
(XT-'yySl46) , ^^^^T-r^o lli42cDii^ 
\t. x>yUv^X7 1^^tfdb^(Dc|3co^^a, b. 
e . f , c 7!?^ g^^^^ch;^^^, 
20 [0143] gl43fS. FO' 59C0ifif^'7n-^v- 
FO' 59 (S. VC' 56;5^bCO;<-yt:-v 
€:^ttrXo Ti^jf^^r^^L (X^-y^S 15 1) . ffi 
.^.tC^Stt^Sf^ffi^^ hJU^^^-re (X7">y:^S 1 5 
2 ) o 

[ 0 1 4 4 ] Sf^ffl^^ h j^fc^^-r-S 

(XT-'yx'si53) o zcDfimmt. mx\t. mil 

(Dtlf'-'^F, iznft^-t^. ^LT, :^;ii^^F046 
tC^-r 6 >^ -y-tr- V i t Ttb:^ L. (X^-yySl5 
4) , VC' 5 e/}^^(D^ yiz-i^^i^-^CD^mJZf^^ 
30 (Xt" -y X°S 1 5 5 ) , 

[0 145] Il44ti. VB' 5S(Dmi'^yn~^^'- 
hT^^o VB' 58 (i. VC' 5 6 f)^' ^(D :^ y iz- 

^^^i^-Dxmi^^m^L (x^-yx's 1 6 1) , r^m 
.^jz:hi'f:^fxi^m-<^ h ji^mihmm^zmmr^ ixv- 
•y T's 1 6 2 ) , z(Dmmm^\t. m?L\t. m\ 6 

®jf'-:^V. C^ttt^t-^o ^LT. ^i^jtf^^VB4 5 
fC^t-^ ;< -y -fe- vi: LTtii:^ L ( X -y 7' S 1 6 
3) . VC' 5 6 ;!)^bCO/ •y-t-i>*?#-^c7:>4:^^-{c;^i^ 
( X T- -y 7^ S 1 6 4) , 
40 [0146] E145ti. DS' o 1 (D^hi"^ y U - ^ r - 
hT^-S, DS' 57 fS. VC' 56;;>^bCO;<-yi:->; 
€:S{trXo T®3f^^^$sL (XT^-y 7'S 17 1). 

"7 (Dnrnm^^m-^L (Xx-y^S 1 7 2) , 
^©C0U>yj>-y (rendering ) ^ ff o T , /\' — 
^^U-fcOMittx-^^iet-r^ (XT^-yyS 1 7 3) , 
Z(J:>nm\'^^\t. m^\f. imi5(7DSurface kZt^ 
stT^. "tLX. mi^^- 9 ^ D S 4 4 izn-9 ^ >^ y -t 
- ilMmi'S"/) t LXm-h L ( X 5^ -y y S 1 7 4 ) . 
V C ' o 6 7)^ ^ <D ^ -y-t - i/ (Dikm 'ri ( X X -y 
5 0 7' S 1 7 5 ) , 
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[0147] DS' S 7 VC' 56 J^A^I^tZ t^, P 
D' 51. DC 52, FI' 53, OP' 54, 4oct 
ISGS' 5 5;:i^b;< -y-t- v^^ttlXO, ^nizMft^-f 
^H^t'-^ ^^J5Jc L T, D S 4 4 {Zihtl^ 

[0148] m46{t. F O 4 6 comi'fy n-^^- h 
r-^^, F046 H, FO' 59;^^6C0>-y-t: — 

ttrxoTi^jf^^f^^^L (xy^y^s 18 1), timm^ 
m^r^ (xt^'v^s 18 2). ^Lx. timm^m^ 

L (XT-'yyS183) , FO' 5 9 'b (D ^ yt — 
W-^(DikmJZf<i:^ (X T- -y y S 1 8 4 ) , 

[0 149] 1114 7 ti, VB450i/jf^^n-5^^-h 
r^a, VB45{j:, VB' 5 S f}^ 'b (D ;< y t — ^ ^ 

^si^f^ (xy^-y^s 1 9 2) „ ^LT, mm\MU^ 

(X7^'yy"S193) , VB' 58;5^6c^;<'y-tl 
-i>*^-&<7:>t^^{C7k^ (Xt^v y S 1 9 4 ) . 

[0 150] m4 D S 4 4(Dm{^y u-^ ^ - \^ 

r^a, DS44fi, DS' 5 7;)^bC07<^'y-t — 
ttlXo Tfjft^P^^^ L (Xt" -y :/S 2 0 1 ) . iS^ff^ 
^Si^-r^ (X^-y 2 0 2 ) , ^LT. iS^^^^ . 
L (X7='-y7'S203) , DS' b 7 f)^ ^ (D :^ "t — 
'\^^<r>ii^.mAZU^ (X7"-yyS 2 0 4 ) » 

[0 1 5 1] Ill49ti, n-^^^U^i^T.T-L.^Z^^ 

r ^ -5 o P D ' 5 1 ^ (1 D G ' 5 2 6 ;< -y -t - i^' 
(C^O, ^ilif^fflT:?^ C ' 5 6 0^^fZfI!i< i: ( X 7^ -y 
7^S2 1 1) , VC' 56 tS, '^(D^rmi'^m t]&m<D^ 
M,{^mf}^b. ^m^^ h )l V ^WrW-t ^ (X^-y-/S2 
12). 

[0i52];^{c,lM50{;^-r.to(c.^i^j-x^h;u 30 

2 1 3 ) , K^.^^ h )i ~ X mrm{'fm(Drfm.^.(D 

mm.^. 5f1=#^ ^ -y -tr-i-'i L T V B ' 5 8 ^ F 
O ' 5 9 CEj^-r a (X^'y"7-S2l4) . r(7)pC.y-tr 
-v-'^^ttgzo/; V B ' 58^/::{iFO' 5 9 . 
lf^^t>i:f-VB4 5^Ac{lF04 6^igi^L (X7^-y 

7* 52 1 5) , ^a^^^T-re, 

[0 153] [II5 1^b!155^-efi, ±i/t:COi:'!);ti:$a 

5 1fi, D S 4 4 tC^iK$n/z/\'-^^ ^ U<c7:)>1^ff^^ 40 
L -C ^ 0 . 3- — +r . P D 4 1 , D G 4 2 . ^ A- F 

i4 3€:t^fp-r^:i<h-r, — ^^ff^-r 

^ C i: # ^ , 

[0154] /N'-T^-f ^U-ffi. PD41, DG42, 
^ J:0<F I 4 3 bCDf'^^^iIf^^!:^ ^fiit-C^.^i < , D 
S 4 4\Z^^.^tltz^^V-'^ B >/^^^U±CO^f^tC^ 

f'F :o ^ 0 i: ^ U] aco A 5 n a , 

[0l55]a-+f{Zj:§PD41. DG42. FI4 
SOt^f-^ii. ^n^n. [2124. 25. 26cOiJjf'^iCCi^ 50 
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o Tff #{C^^$ n, -5-ne<^5^/\WX(7)^Jp^y vx 
^KPD' 51, DG' 52, FI' 5 3Ciiff^rL 

[0156] ^^yvx^hPD' 51, DG' 52, 
FI' 5 3f^, "tti^tl. m 2 7. 2 8, 2 9(D^^tC 
^^^'ijT, A:^5^/\'-r X;5^'E)CDfi^^VC ' 5 6 'vco^^f^ 
p< ^y ir- vfC^^f ^, cn6c0:^-:/'>'x^ KH, A;^f 

>5CiT, ^W^mf^<D ;< y-t-i^'^^^L. VC' 56 

!0 fci^ftf^o ^fz. sm^zjt^cx. OP' 5 4-^<;:)^f^ 

[0 15 7] OP' 54 tl, [glSOOM^tC^^oT, A 
tfT^/N'-f XCD^^f-^tCcfc Ofg^t-^-f ^> V 

c' 5 6 {^M-r-s ^ -y-t:- V (mmmi^cD^miXit. ^ 

ff^ / -y ii-'>') LTiimT-S, 
[0 158] |g|52ti, IEI5 1CDy\'-5^r^>K^*^^ 

(Dmmmmi5^zf^w^i'^mizj:^^W](Dm(Dmm^i^(D 
mm^t^-j. i^T. mmmr^^m 3 icD:7n-^-t'-N 
fc o T 1$^ 9^ -r ^ , 

[0159] ^-ff5|^fl£C0M 1 m^t t T, VC' 56 
fi. §^:/>-'x^hPD' 51, DG' 52. FI' 5 
3. OP' S 4f}^<b(D^y-t-'iy'^^ifWiO ( X ^ -y X' 

sioi) , ^ yiz-ij(D^m^mmLx. f^mmf^(D 
r^m.^.t^wjm^m^L (x7"-yx*s 102), ^w^m 
f^^iei^LT, ^mi'^m^^ h;u8 1 ^^^-r-g* (xt^ 
•y y s 1 0 3 ) , 

[0160] :kiZ, V C 5 6 tS, ^ 2 ^Pgch LT, H 
5 3 (c^-r J; Aj:^^c7:>^i^/5a^^ffi.^ (Xr-'y^Si 
04) , fxi^m^m^L (X7^-yX'Sl05) . 
(Ofi^^^^-r^ (X^-yX'SlOe) . ^5 3{Ct^. 

m^^ h 8 2 7:?^'^^nTc^'5o 
[0161] fc, V c ' 5 6 , ms^kmtLx, m 

5 4 tCT^-Tct ^ fC, l^>1^^^1-?-^Mtf L (X-^-yX'Sl 

0 7) . /^-^^ i^-f (D^mmm^m^-r^ ixy-y 

X'SIOS) „ ZCD^mX. VC' 56 fl, aStf 
yt -y-fe- V > t TD S ' 5 7--j^ftL ( X -y X^ S 1 0 
9) , Ki'^m^ ^ y iz- t LXV B ' 5 8£fcfiF 

o ' 5 9 ^i^ftr ^ (X5^ y y s 1 1 0 ) . 

[0 162] VC' S 6 fj^bJxi'^mcD^ y-t -iy^ ^if 
WL-ofzFO' 59, VB' 58 fi. ^tl^^n. 114 3, 
4 4 r / -y -t- V ^50:^ L . F 04 6, V 

B 4 S {ZMLxmmA yiz-'J^^mr^. V 
C ' 5 6 77^ 6 ^©t^i^co / -.7 -t - V ^^ttfi D S ' 
57{i, d 4 5 C7:>5[L^ (^c o T . /n' — ^ ^ U -f CO ^ © 

il — > i L "C D S 4 4 ;c is ft f ^ . 
C0I63] &tB;^; T-"^W X F O 4 6 . VB45. DS 
4 4{d:, -rn^Ml. tti:c;t*^^-il'^:t37'v X ^ h F O ' 5 



( 17 

31 

9. VB' 5 8. DS' 5 7 ^ -y-tr- v^^tt^ 

m^^^^—^izm^L. DS4 4ti. m 4 8 (Dmi^^z'ift'D 
X. /-^-^ ^ u-^ om^^miTjk-r^. coLx. ds 

4 4coii®fcti, ms s iz^T^kou^w^mo/^—'^^ 

[0 164] n-^^ ^ (r>^m\x. '^^r L ^, igi 5 
^\z^^t\^^ot^m^fi^f^^m\zm^f\-f . ^.mm.<D 

< , D 5 7 (C^^n^ J:: ^ tz, ^^^^ 
^ CO ^ -6 ^ II <h -r ^ ^ S ^ T' cfc U „ 
[0 16 5] ;^fl, !158;)^bgl68 ^Tti. 1^1 1 2 

^^ff^^f^£7)^l^^ LTC^^, S^^Jt... JC^C^T. /N'- 

^i:T-5ch, VC' 56i5, ^f, USStC^-Tcfc^ 

^cO^O^^^^fZfsIL;^®!^^ h;U9 1 ^fiJO^T 20 
-5. -eLT, ^iiiC0^f5<i:/=C'5^i^/i P, . P: , P, 
^fi^^-r^o CCTtd:. ^Po t^^m^^t\tz.mv , (D 

[ 0 1 6 6 ] V C ' 5 6 ti. [H 6 0 fC^Tct 

(c, ®Po co^^^nm^'^ h i\z^r) m-^^^z^ 

5 ;^C0f5g<h L Tfii^-r ;X{C. [H 6 1 (ciR-r J; ^ 
(C. ;^CO^P, (7)^1^^^ h ;U 9 3 . 9 4 ^?^^-r'§>o 
ZrL^<D^^ h )l(D\^^\t. m(Dm(D^'^ h;U9 1 (Cfife 30 

[0 167] VC' 56 (i, Z(D^o[zLX . M'^k. & 
(5 ^ , EI 6 2 CO ct o (C ^ o 

[0 168] :^{c. VC 56 meStz^-Tct:^ 

tc. ^P: co^^ 9 2 Ti^^'^^^nrt.^ ^ c i fc cfc -5 J^f-^ 
ti. l^iT-raico^iir^i:cof§5:f^ffl{c^ 0 i^^^n-S), ^ 40 

^-t-^U-rcoff^1:^tj:. ilI6 4cOcfce>{cnC'5o 
[0169] mm i . (C^UT. ^ 6 C ^'^ J 
:^^'^ft bnru^i^a-ti, VC' 56 (i. 1165 (CTF-r 
c': -3 fC. ^ ^ ^ h ;U 9 5 ^ fM? L . 121 5 6 (Z ^ T J: ^ 

F^f-^/S ^&Ti5: L . ^ 6 7 (ziK-r J; 9 (I, 5#^J E . . 

t • ^ ^ -^rv ^ (?:) S ^ fc^ 7£ T ^ , 

[0170] -c L V C ' 5 6 fj^^-^^tv^^?^^ 50 



) ^mW- 10-334278 

32 

tt^A*-^r ^ U-r COf^t^lJ. 1^ 6 8 fCiKTck ^ (C, 2 
■3(0^^ 9 6. 9 7 r^^$n^, ZoLX. mS8<D 

U< 7)^2 ofc^i- ill ^n^„ 
[0171] lgl69;^^bSI75^r'{S, HlOtZ 

^co^f^jtf^co^]^^ LTU^. »#^Jt,-, (Ci5t.^T. 
/N'-^-\'^U<cD^^^;:>^'(gl6 QtC^Kfcfc^tCiEg^n 
Tl^e ii-r-S i:. VC 56tS. ^-r. I1170{Z^1-J: 
^fc, it^ r<^ott^j ^^f^cT^^^ch;^^^^!^^ Pa 
^j^^L.x-o^co&^^^lz^ijfj^^h-;i/iOi, 10 

[0172] :k\Z. VC 56 tS. 1^71 {Z^kT ct ^ 
fz.^Po oi^^^^i^j^^7h;uioi, I02fz=i:0 
M^&^fz^i^j^-ti-. in 7 2 fz^r J: ^ tz. iiL^m±(Dm 
^ i)^r^ < ^ ^ o ^zi^m.'^miE^ ^ . 

[0173] :k\z. mi Z \zir^r ^o\z. ;j5:co^p, co 
^i^^^ h Ji/ 1 0 3 . 1 0 4, 1 0 5, loe^t^^-r 
-5, z:nbco^^h;U(7)rS]#ti, Htfco^(7:)^^h;i/io 

1. 1 0 2 {Z^?^ LTi^^ -^LT, !gl7 4fZ^-rj: 
OtZ. ^i/l^^hJi/ 103, 104, 105. 106 fZ 

®P, co^-r^^^6^fz^i^j^tl-'5o ccTtJ. 

[0 174] ;j^tZ, VC' 56 tl, Mn^^^^^^L 
^ U-f CDff^t^ti. mi b (D^o^ZUK^ . 1169(7)2 
[0175] ^tz. ID 7 6 7^^ b ^ 7 8 ^ T . /\' - ^ -v- 

B^^it. , ^z^t^r, /N'-^ r co^fe^T!)^!! 7 6 
(z^-r cfc ^ (zSHS^ nri^^ chf^ cb, vc' 56fi. 

^f. 117 7fZ^nfJ;9(Z. •r-<TO:fe^fZf5lL;^i;j^ 
^ h )l I 1 1 ^Ii| 0 ^ T 

[0 176] ;>:(z. VC' 56 li, 
;u 1 1 1 tz cfc 0 ^^S^(z^S^^i±^, ¥ff ^i^icoi^-^ 
ti, f5iSooJilE;^^<i:fl'£>^;^j:i^coT, ^ ^ &^ ^ i^j ^ Tt;^ 
^<D^^^X(Ditnt.Lxm^r^. tLX. itk9V^^^ 

tt^/^'-7^ V ^ L/'f tS. H 7 8 cOcfc 9 (Z/=c^o 
[0 1 7 7 ] li^±§5£B^ L/cl|j5Sff^!^tC;feUT, HI 3 CO 
PD' 51. DC' 52. Fi' 53. OP' 54. G 
S' 55. VC' 56. DS' 57. VB' 58, 
L>'FO' 5 9$. V X hfif^7'D i/^ 5 >^'{z=fc 

y ^ > '7^~j7i^^m-^^^ z ty}^x^ Athfi^m 

it, 1I13(0PD4 1. DG42, F143, DS4 
4 . V B 4 5 , 4-5 J; S< F O 4 6 fZ b n ^ r i < . 



( 18 ) 

33 

[0 17 8] ^btc, :x--^1^^timm^y [^2 9] 

^g{i:i"-tf i^^^CHx. en. ^^y h [1113 1] 

[0179] imZ 2] 

^t^fi^-r^1^-^{c^tLTti^fcS:i±M$S^f ^ C <i:7:i^'-C [US 4] 

[!gl©<7)^^;^^i5^0^] [MI3 6] 

[HI] ^^0^{Ci3tta{S^,^±i-XT-AOim^lllT^ [1113 7] 

[H 3 8 ] 

[^2] ^ U-r vXx- [gl39] 

[[113] m^^mmm.(Dmmmx^h^. 

[114 ] (S*i^T-0|#ii^^-rilT^a» 20 [1114 0] 

[US] {gS^^CO^fj^^-rHT'^^o [[EI4 1] 

[116] ^i^jj^f^fZ^r ^?¥i^€^t-ll-C^§o [114 2] 

[117] ^i^j^^f'^fC^tf -S*.^!^ ^^Kf HT^a. [114 3] 

[US] n^(D^\^mf)^L\z^^'^m^^.-^mx^^. 

[119] ^i^jMcoeii^^^-rii-e^^, [1144] 

[uio] m 1 cotg^jif^^^-riMT^^o 

[Hi 1 ] M 2 COl^^lif^^TK-rHT^^o [114 5 ] 

[1112] 'jf'^mi'^^^^-^mxh^, 

[HI 3] /\'-5^^^U-fi/X-7"AC0 7'D-y^lli:'fe [1146] 

^ , 30 [H 4 7 ] 

[1114] ^ ^ U-r ^T^^'U^^TH'C^^. [1148] 

[1115] Tt^-f V^xA'-f X X:7'[/'f [1149] 

-rHT^^. [H 5 0 ] 

[HI 6] /W :7'U-3=^^^-riI-C^^. [US 1] 

[1117] ti\^f]^m^z^^^fi^^.-^mx^^. [1152] 

[HIS] "r- 9 "fu-y^ir^^mxh^. [115 3] 

[1119] fix\}^ti'^m\z^^xti^^.-^mxh^. [1154] 

[1120] :t^U-'>3>/^°^;^^^fll"C^^o [1155] 

[1121] vxX^^v-Xf^A^TK-riiT^^o [1156] 

[1122] /N'-^-t ^ U-f ^-Xf^AcOija^c^^Tn-^^ 40 [115 7] 

- VX'h^. [1158] 

[1123] ;< -y -t- vj^^ff $ja^C07 a-^r- hT^ [115 9] 

-S. [H 6 0 ] 

[1124] 7t^< >7"^ >y7'/W XCOfjf^^n-^^-f- [116 1] 

h ^ e , [ H 6 2 ] 

;i<125] 5=^- 5^ y n -ycofif^^ □ r - K --^ [1163] 

[H 6 4 ] 

[,1126] 7:A>7^a5<7:)ii]fp7Ci-7^r-hc=^^, [1155] 

[1127] ^Tvx^hPD' cOibf^^n-^-t-hr [1166] 

cb-b. 50 [H 6 7 ] 



^r^¥l 0-3342 78 
34 

7^X''>*x ^ K O P ' (7)i^jf^7 n-^^- 
:rys^'x^hVC' oijf'^yn-5^r-h-e 
^m^m<Dyu-^^-h (^coi) T-fe 
^©J^JdliO^ D-5^-V- h (-€-(?52) X^ 

^^^(D^m^m^^-tmxh^. 
MifD^^^co^i^io^ii^^-riir^ao 

S ffi if CO 3^ ^ ^ -TH T ^ ^ o 

T CO ^ ^ -rn -e ^ ^ . 

5i ^ $ tl T^c fi M ^ ^ TH T ^ ^ o 

^ o it 1^ ^ ^ -r H ^ ^ „ 
4^-^rpii£b^^^-rii-c^^. 

^yi^'x<7hDS' (Dmi'^y u — ^ ^ - hx 

^ ^ xT'u-rcoifjft^D — ^r— hT^^o 
fx.{'^m(J^\^'h%.^<j^y u-^ ^— vxh^. 

^?f5f:^C0/N'-^-V^K^^-rilT^'5, 
^5^co^S{-rQo;"^i^ai^^TlIT^'5, 
^S(^^co^^^^-rilT^5, 

f-^^'^J 2 s^^^mT^^. 

rt>^'^j <:o^ 3 Sf^^^i-H-c^^o 

r-^#'^j com 4 gPg^^l-HTf 

i o ^' ^ J CO ^ 5 f5 Pi ^ T H "C ^ ^ . 

'^^'^j co^ 6 gP^^^m T^^o 

(■-^Ss-'^j co^ 7 f^f:g^^rHT^^ = 

^13^'^ J 9 PSP^^^THl:^^, 



( 19 ) 



35 

168] rt>^^j cDMi 1 ^m^Tjk-rmx'^^. 
12169] r<o':)tt^j (om 1 ^m^mrmv^^. 

mil] r<^o^t^j (Dms^m^Tfk-tmv^^. 

IS74] r<^ott^j (Dm e ^m^fik-rmx^^^. 

EI76] w-n^wj(Dm 1 ^m^^ik^mx^^. 
m? 7] ^ff 2 p^pg^^-n^-c^-So 
1^7 8] ^^n^W](Dm s^^m^^-rmxh^. 

2 ^fF^^P^ 

3 IBm^P^ 

5 [htl^^^ 

1 1 csissrsi 

i 2 fl^^tf ^t]:i;f7^M 

1 3 mmm^xfimm 

1 4 7^-3^tii;^g^ 

15 /N'-^r ^ u-r 

2 1 CPU 
2 2 ^ ^ U 

2 3 Atj'^m 

2 4 tti:/?^® 

2 5 ^^f^^lSti^^ 

2 6 ^M^igi^^g 

2 7 1^ -y h 7-^7^^^^^ 



10 



20 



2 8 

2 9 

3 1 

3 2 

4 1 
4 2 
4 3 
4 4 
4 5 
4 6 

4 7 

5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 

5 9 

6 1 
6 2 , 

6 8 . 
3 , 

7 1 

7 2 

8 1 

8 2 

9 6 



10-334278 

36 



m 

::r ^ U — i> 3 > /N' ^ ;l/ <7) ^ ^^1/ 

y 31 X ^ -r -> X 7^ A (75 ^ -7^ ;u 
Y X :/K co^T'Ji/ 

, 63, 64, 65. 66 
. 91, 93. 94, 95 
104, 105, 106, 

9 7 



^6 7.9 2 iKm^^F 
. 10 1, 10 2, 10 
1 1 1 ^m^C7 h;u 



CIM 5 ] 



im 8 ] 



p 



( 20 ) 



^mW- 10-334278 



im 1 ] 

5^ ^ <z:> ^ 



^ ^ ^ 



^ ^ «k 



I 



3 



3^ tH ^ ^ 



1 

( ^ ^ tgr ) 



2 ] 



m 

m 

CO -R 
\ ^ 

Q « 



■R 













mm 



















\ 

Q 

CM 



I 

D 

I 



m 

K 




3 

1 



( 

1 Q 
^ H 

+ N 



I 



im 3 ] 



m4 ] 



21. 



O JR 



22, 



23 



L 



24^ 



fcb :=t7 



-28 



/25 



26 



9Q 



/ 



21 





C 21 ) 



'^mW' 10-334278 



[me ] 

^ S«7 * I - m 2 5^ '1^ ? ^Tv t @ 



im 7 ] 




plasticity/elasticity 




[m 9 ] 




K0UB\0\i^B U01SS!LJUSUDJ4 




viscosity 








( 22 ) ^mW- 10-334278 



[Sin 



[012] 



[024] 



(OOO) 



{OOO} 
JO 0/ 




s|OOOOOC 
vpOOQ/ 




— V — 



S3t 



-S32 



z 



S33 



[013] 



[014] 





42. 




PD 




DG 







51 



li 



52, 



PD 



56 



53, 



DG' 



FI 



5 4-| PO'.PG' 55^ DG' 



OP' 



PO'.DG.FI, 



DS 



VB 



58' 



DS 



44' 



FO 



59^ 



45 



VB 

r- 



46 



FO 





, OP.* OS' ^ 


4 

,op;gs',ds' ^ 


I 

OS' 


DS 




> 





GS 



DS 



22 




Q<ts) 



Surface ^P(ts)> 




SurtacefQfTs)) 



( 23 ) 



^mW- 10-334278 



imi S] 




22' 



5t- 
56- 



PD' 



vC 



Surface (P(T9)) 
57 



^Xpd(t«), XpdCt<-i) 



DS' 



FO' 



DS 


2D/3DrV;^7-U'f 























2 3 ] 

^ 7 t-ylStiiSi(D7D-f t- h 



iife m -fflU 



1 >y-tr- 




Sll-* 

















f 










PS a SB St l?r 








1 








- [ 



S25 



[m 1 6 ] 



22 



56^ 



V C 



Pfts) 



58- 



DG' 



-52 



Xdg,k(ts) 



Vk(Ts) 




[d 1 7 ] 




Fk(ts) 




( 24 ) 



10-334278 




22- 



■W52 



I VC' 



44, 



r7 7>.y?T'/ 



DS 




Ptt«-i) 



[ISi 2 5 ] 



S4t 



I 



-S42 



V J 



S43 



S44 



[019] 

;j A ±tX? ^ J. Jr ■& A:& i ^. T gl 




pit«-») 



^1 




















fin,kCl8-i), X'f,ktt5-1) 


V C 








Surfoor(P<t»:rf 


VB' 
FO' 




D S' 


















44-> 


D S 





[EI 2 2 ] 



NO 



> -ir- 






















YES 




-o 




( 25 ) 



^mW- 10-334278 



[m2 0] 



22 



51 



Xp<Jfti-i> 



54 



52 



OP 



JL 



/■ V c 
5€f 



^ D S 
57* — 



OS 




OPERATIONS 



fiOTATE{^X) 



I tools"] 

MARKER ^ 
FimSHER CS> 
[pARAMETFRs] 

AFFECT 
UNAFFECT O 
ELASTICITY 

VISCOSITY 

^ <K: ' 

- o-G o 



Cl^ 2 1 ] 



22 



52^ 








dg' 






V 




GS' 








OP' 








DS' 














[ia 2 6 ] 

^a;/?^!!: ■TjtoiTyD-ti'-f- 



cia 2 7 ] 



V — 



S51 



I 



-S52 



i 

S54 



S53 



C PDf^fg-^^Stt^ ^S61 
i 

T ^ 



S63 



S64 




S67 



tt-rs> y-t-yt Lrm;^? 



( 26 ) 



^mW- 10-334278 



(02 8 ] [EI 2 9 ] 



3 



I 



S72 



S74 



S75 




I FT ' g)|^ttglSffV'^ 



S7r 



DG • o&is t t OP ' ;c 



*f-t--Z.x< y-t-vt Lrffc^J 




rS87 



Fi'<0fi|ti::fj1tKl<roP' *c ^ 

M-r:S>jt y-b-'Jt LXtiitl; 



ses 



y-fc-'yt LTtb^j 



Filing. <0^-i?^*>(^«5) | -^se6 



[030] 



cia 3 1 ] 



I 



r 



r 



S93 



S94 



V^sioi 







i ' 

i -* 



3: 



SI06 







«Bfii««t DS' JCjttt-A 
I 



.S109 



I 



"vsno 



■sm 



( 27 ) 



ttW¥ 10-334278 



CSl 3 2 ] 



PD ' , DG ' , FI ' , OP ' fflt^ 



■S121 



IE 



S122 



aP 



<le-D 



I 




-SI 23 



I 



•SI24 



I 



S125 



[034] 




3 6 ] 





-S126 



(#1 
§1© 



5 0 ] 



( 28 ) 



^mW- 10-334278 



CH 3 3 ] 



[13 3 8 ] 



= 2 ajiPROJji(v<^k-i' ) , 0<a3i<l 
S X 3jiPROJn< v< <-!■»} , -l«p.,<0 



-S127 



-S128 



P. 



I ( pv '. P\" ... 



/ * » / / , ^ , , 



I 



•S129 



pfk-i) ^ p- "- 




^S130 



No . 



S132 

f 



k=k+l 





A1 



( 29 ) 



^mW- 1 0 - 3 3 4 2 7 



[S 3 5 ] 



[ia 3 7 ] CS 5 7 ] 






(la 3 9 ] 



[040] 



( H 4& ) 



I 



-S141 



-S142 



I ^jfe^^H^a-ag^afes ^ 3144 



-S145 




( 30 ) ^mW- 10-334278 

Cl^ 4 1 ] [m4 2] 




[IM 4 3 ] 4 4 ] 



T 



T 







SI 52 
SI63 



I 



S155 















L^S163 














i 




Jvc 





( 31 ) 



1 0 - 3 3 4 2 7 



[045] 

^7" ^1 7 ^ os'^ ^^-f 70- _ ^. 



[El 4 6 ] 



A ' 
4 



r 



I vc ' ^ g> > .y -b- (^«|) 



— X — 



\Fo-ii-h<0^ y±~i^W%{mm} ^^^^^ 



CEI 4 7 ] 



[048] 



I 



S192 



7 



[MS 6] 



^ " S202 



2 



i 



S2C><; 



(051] 




( 32 ) 



10-33427 



[049] ims 2] 



[058] 



VB' 5^-Iiro'-Cli 



-8211 



-S212 



-S2I3 



5214 




ims 4] 



[060] 



[053] 





[055] 
-JE <o /V-f-t. :7 L- Y i -T. t a 




( 33 ) 1*W2p 1 0 - 3 3 4 2 7 



CEI 5 9 ] Cia 6 1 ] [B 6 2 ] 




91 



P3 ; 

92 • 




/(I 



91 



en 6 5 ] 

^136 3] [0 6 4] ^5r*j <?> ^ 8 5 Tf.t 0 



95 



o m 



95 



[SI 6 6 ] [067] 



cia 6 8 ] 




( 34 ) 10-334278 



[i^ 6 9 ] cm 7 0 ] [mil] 




[m 7 6 ] 





( 35 ) ^mW- 10-334278 

[EI 7 8 ] 

^ ?t I? f;? <73 ^ 3 Pt^ f g} 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^W^ADED TEXT OR DRAWING 

^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



This Page Blank fuspto' 



